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“Se temos de esperar,  
que seja para colher a semente boa  
que lançamos hoje no solo da vida.  
Se for para semear,  
então que seja para produzir  
milhões de sorrisos,  
de solidariedade e amizade”. 
(Cora Coralina) 
 
 
RESUMO 
 Este estudo buscou identificar o efeito da terapia miofuncional orofacial (TMO) 
sobre os aspectos clínicos e eletromiográficos da função mastigatória em indivíduos com 
deformidade dentofacial (DDF) submetidos à cirurgia ortognática (CO). Dois estudos 
foram realizados e apresentados na forma de capítulos. As amostras foram compostas por 
indivíduos com má oclusão classe II e III e indivíduos com oclusão normal com idade 
entre 18 e 45 anos. Capítulo 1: Objetivou investigar os efeitos da TMO sobre os aspectos 
clínicos da função mastigatória incluindo avaliação do tônus e mobilidade muscular de 
indivíduos com DDF submetidos à CO. Após a CO, 13 indivíduos foram submetidos a 
TMO (grupo tratado) e 10 foram acompanhados (grupo não tratado).  Vinte e três 
indivíduos com oclusão normal, pareados por idade e sexo com cada grupo, compuseram 
o grupo controle. A TMO consistiu de oito sessões terapêuticas no período pós-
operatório. A avaliação da função mastigatória foi realizada antes, três e seis meses após 
a cirurgia, utilizando a parte do protocolo de Avaliação Miofuncional Orofacial 
Expandido com Escores (AMIOFE-E) que avalia esta função. Além disso, foram 
avaliados o tônus e a mobilidade muscular. Os dados foram comparados utilizando testes 
paramétricos e não paramétricos de acordo com a distribuição dos dados. No grupo 
tratado os resultados mostraram aumento significativo nos escores máximos do protocolo 
AMIOFE-E (p≤0,05) e no item “tipo mastigatório” (p≤0,05), ocorrendo aprimoramento 
da mastigação, além de melhora no tônus do lábio inferior (p≤0,01) e na mobilidade de 
língua (p≤0,01) após a CO, comparativamente aos valores do pré-operatório. Capitulo 2: 
O objetivo do estudo foi verificar os efeitos da TMO sobre os aspectos eletromiográficos 
da função mastigatória de indivíduos com DDF, submetidos à CO. Foram avaliados 48 
indivíduos, no período anterior, três e seis meses após a cirurgia, 14 submetidos a TMO, 
10 sem este tratamento e 24 de um grupo controle com oclusão normal. Foi realizada a 
eletromiografia de superfície dos músculos masseteres e temporais, considerando os 
parâmetros amplitude e duração do ato e do ciclo mastigatório, além do número de ciclos. 
O tratamento miofuncional orofacial consistiu de oito sessões terapêuticas no período 
pós-operatório. Os dados foram comparados utilizando testes paramétricos e não 
paramétricos de acordo com a distribuição dos dados. Os resultados não mostraram 
diferenças em relação à atividade muscular entre os períodos avaliados, porém no grupo 
tratado houve diminuição da duração do ato (p≤0,05) e do ciclo (p≤0,05) e aumento no 
número de ciclos (p≤0,05) após a cirurgia, indicando mastigação mais rápida, que pode 
estar associada ao maior equilíbio muscular. Considerando os resultados dos dois estudos 
 
 
foi possível comprovar os efeitos da TMO uma vez que houve aumento no escore máximo 
do protocolo AMIOFE-E e especificamente quanto ao tipo mastigatório, com melhora na 
mastigação, além de adequação do tônus de lábio inferior e mobilidade de língua 
(aspectos clínicos) e diminuição da duração do ato e ciclo mastigatório (aspectos 
eletromiográficos) em indivíduos com DDF submetidos à CO.  
 
Palavras-chave: Mastigação. Eletromiografia. Deformidades dentofaciais. Cirurgia 
ortognática. Terapia miofuncional.   
 
 
ABSTRACT 
This study aimed to identify the effect of orofacial myofunctional therapy (OMT) 
on the clinical and electromyographic aspects of the masticatory function in individuals 
with dentofacial deformity (DFD) submitted to orthognathic surgery (OGC). Two studies 
were presented as chapters. The samples were composed of individuals with Class II and 
III malocclusion and individuals with normal occlusion, aged from 18 to 45 years. 
Chapter 1: The aim was to investigate the effects of orofacial myofunctional therapy on 
the clinical aspects related to masticatory function including assessment of tone and 
muscle mobility in individuals with DFD submitted to orthognathic surgery. Forty-six 
individuals participated, 13 undergoing OMT after OGC (treated group), 10 without this 
treatment (untreated group) and 23 in a control group with normal occlusion. The OMT 
consists of eight therapeutic sessions in the postoperative period. Chewing was analyzed 
using part of the “Expanded protocol of orofacial myofunctional evaluation with scores” 
(OMES-E), that evaluates the masticatory function, before, three and six months after 
OGS. The muscle tone and mobility were also evaluated. According to data distribution, 
the results were compared using parametric and non-parametric tests. In TG the results 
showed a significant increase in the maximum scores of OMES-E protocol (p≤0,05)  and 
in item "masticatory type" (p≤0,05), with improvement of mastication, as well as in the 
lower lip tone (p≤0,01)  and tongue mobility (p≤0,01)  after surgery, compared to 
preoperative values. Chapter 2: The aim was to investigate the effects of OMT on 
electromyographic aspects of masticatory function in individuals with DFD submitted to 
orthognathic surgery. Forty-eight individuals were evaluated, before, three and six 
months after surgery, 14 undergoing OMT, 10 without this treatment and 24 in a control 
group with normal occlusion. Surface electromyography of the masseter and temporal 
muscles was performed considering the parameters amplitude and duration of act and 
cycle, and the number of masticatory cycles. The orofacial myofunctional treatment 
consists of eight therapeutic sessions in the postoperative period. According to data 
distribution, the results were compared using parametric and non-parametric tests. The 
results did not show differences in muscle activity between the study periods; however, 
there was decrease in act (p≤0,05) and cycle duration (p≤0,05) and increase in the 
number of cycles (p≤0,05) after surgery for the treated group, 
indicating faster chewing, probably associated with higher muscular balance. 
Considering the results of the two studies, it was possible to infer the effects of OMT, 
since there was increase in the maximum score of OMES-E protocol and specifically the 
 
 
item masticatory type, with improvement in chewing, and adequacy of the lower lip tone 
and tongue mobility (clinical aspects) and decreased chewing act and cycle duration 
(electromyographic aspects) in individuals with DFD submitted to OGS. 
 
Key Words: Mastication. Electromyography. Dentofacial deformities. Orthognathic 
surgery. Myofunctional therapy.  
.   
 
 
LISTA DE ABREVEATURAS E SIGLAS  
 
DDF: Deformidade dentofacial  
TMO: Terapia miofuncional orofacial 
GT: Grupo tratado 
GNT: Grupo não tratado 
AMIOFE-E: Protocolo de avaliação miofuncional orofacial expandido com escores  
DFD: Dentofacial deformities  
OMT: Orofacial myofunctional therapy  
TG: Treated group  
UTG: Untreated group  
OMES-E: Expanded protocol of orofacial myofuncional evaluation with scores 
OGS: Orthognathic surgery  
EMG: Electromyography  
RM: Right masseter  
LM: Left masseter   
RT: Right temporal  
LT: Left temporal   
P0: Before surgery 
P1: three months after surgery 
P2: six months after surgery 
 
 
  
 
 
SUMÁRIO 
 
  
1. INTRODUÇÃO......................................................................................... 16 
2. ARTIGOS ………………………………………………………………. 19 
2.1 Artigo – Effects of orofacial myofunctional therapy on masticatory                
function in individuals submitted to orthognathic surgery: Part I – Clinical 
aspects. ............................................................................................... 19 
2.2 Artigo – Effects of orofacial myofunctional therapy on masticatory                
function in individuals submitted to orthognathic surgery: Part II –
Electromyographic aspects............................................................................. 40 
3. DISCUSSÃO ........................................................................................... 56    
4. CONCLUSÃO ..........................................................................................            58 
REFERÊNCIAS ............................................................................................. 59 
ANEXOS ........................................................................................................ 62 
ANEXO 1 – Submissão do artigo científico....................................................                     62 
ANEXO 2 - Aceite do Comitê de ética em pesquisa da FOP/UNICAMP....... 63 
ANEXO 3 – Termo de Consentimento Livre e Esclarecido (TCLE) ............               64
ANEXO 4 – Protocolo AMIOFE-E (mastigação)............................................ 67 
ANEXO 5 – Protocolo de Terapia Miofuncional Orofacial Pós Cirurgia 
Ortognática ..........................                                                                                     
 
68 
           
 
16 
 
1 INTRODUÇÃO  
O sistema estomatognático é responsável pela execução das funções de 
mastigação, deglutição e fala, contribuindo, também, no processo de respiração, na 
estética e na expressão facial (Ishida et al., 2005). Cada componente desse sistema 
apresenta relação harmônica de interdependência e retroalimentação, com o propósito de 
manutenção do equilíbrio. Esse equilíbrio pode ser quebrado quando há fatores capazes 
de alterar a estrutura dos tecidos moles e duros, como a deformidade dentofacial (DDF), 
que interferem nas condições funcionais, na estética facial, na personalidade e no 
comportamento do indivíduo (Mezzomo et al., 2011; Takeshita et al., 2013). 
 Dentre as DDF pode ocorrer a má oclusão de Classe II, caracterizada pelo 
desequilíbrio no sentido ântero-posterior entre as bases ósseas, tendendo ao retrognatismo 
mandibular (Hägg, 1992). O padrão esquelético de Classe III pode se desenvolver devido 
ao retrognatismo maxilar, prognatismo mandibular ou a combinação de ambos (Batagel, 
1993).  
 A cirurgia ortognática trata da correção da DDF, eliminando desproporções 
faciais de mandíbula e ou maxila, possibilitando melhora em relação às características 
oclusais, além de melhor equilíbrio neuromuscular. Porém, deve ser salientado que além 
da análise morfológica, a análise funcional é importante para o diagnóstico e avaliação 
dos resultados do tratamento (Di Palma et al., 2010; Ueki et al, 2014; Takeshita et al., 
2013). 
Considerando as funções do sistema estomatognático, a mastigação merece 
importante atenção, uma vez que representa a fase inicial do processo digestivo, sendo a 
fase preparatória para a deglutição. É considerada uma função fisiológica complexa que 
envolve atividades neuromusculares, que dependem do desenvolvimento do complexo 
craniofacial, do sistema nervoso central e da oclusão dentária. Quando realizada de 
maneira bilateral ocorre sincronia dos músculos mastigatórios (Trulsson et al., 2012).  
Para que a mastigação seja eficiente é preciso condições adequadas de saúde oral 
e possibilidade de realização dos movimentos mandibulares, coordenados pela 
articulação temporomandibular e pelo sistema neuromuscular (Picinato-Pirola et al., 
2012). O ato de mastigar envolve atividades dos músculos da face, dos músculos 
levantadores da mandíbula, dos supra-hióideos e da língua, com destaque para o masseter 
que tem participação ativa no processo de trituração do alimento (Trulsson et al., 2012). 
Além disso, a posição relativa dos dentes superiores e inferiores determina a estabilidade 
da oclusão, o que está relacionado com o desempenho muscular (Piancino et al., 2013). 
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Um exame instrumental utilizado para avaliação da mastigação é a 
Eletromiografia (EMG) de superfície, uma técnica não invasiva que reflete o grau da 
atividade mioelétrica. Os músculos temporal anterior e masseter superficial são os mais 
comumente usados para o registro da mastigação por causa da localização e 
acessibilidade. A EMG é frequentemente analisada durante a contração isométrica 
máxima, força de mordida e mastigação e reflete o nível de atividade muscular. Assim, a 
EMG é considerada um instrumento prático para a avaliação da função mastigatória 
(Throckmorton et al., 2006; Ko et al., 2015).   
Foram realizados estudos analisando as mudanças nos músculos mastigatórios 
antes e após a cirurgia ortognática por meio da eletromiografia. No período pré-operatório 
alguns estudos mostraram menor performance mastigatória e redução da atividade 
muscular durante a mastigação (Kobayashi et al., 2001; van den Braber et al., 2004). 
Algumas pesquisas não mostraram aumento da atividade muscular durante a contração 
isométrica máxima e força de mordida três e cinco anos após a realização da cirurgia 
ortognática (Harper et al., 1997; van den Braber et al., 2006). Por outro lado, Trawitizki 
et al. (2010) observaram aumento da atividade muscular durante a mastigação três anos 
após a cirurgia ortognática. Portanto, sabe-se da presença de alteração na função 
mastigatória em indivíduos com DDF, porém o conhecimento acerca do período que isso 
ocorre ainda é controverso.  
Além da avaliação instrumental, a avaliação clínica da mastigação é descrita 
como essencial para o diagnóstico de alterações miofuncionais orofaciais (Mangilli et al., 
2012). O protocolo de avaliação miofuncional com escores (AMIOFE-E) fornece 
informações sobre os componentes e funções do sistema estomatognático, incluindo a 
função mastigatória (Felício et al., 2010).  
Em relação à atuação fonoaudiológica em pacientes submetidos à cirurgia 
ortognática, poucos estudos foram publicados abordando a importância e a eficácia desse 
tratamento. Dois estudos realizados mostraram melhora na função mastigatória após a 
cirurgia em indivíduos submetidos à terapia miofuncional orofacial (TMO), porém não 
incluíram um grupo que não realizou o tratamento (Trawitzki et al., 2006; Pereira e 
Bianchini, 2011).  
Deve ser considerado que nos protocolos clínicos de cirurgia ortognática, 
presentes na literatura, não há menção sobre a necessidade do tratamento fonoaudiológico 
(Quevedo et al., 2011; Hernandez-Alfaro e Guijarro-Martınez, 2013; Mohaved e Wolford, 
2015) salientado a importância do presente estudo que objetivou verificar os efeitos da 
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TMO e a necessidade de inclusão desta prática no tratamento dos pacientes com DDF 
submetidos à cirurgia ortognática.
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2 ARTIGOS 
2.1 Effects of orofacial myofunctional therapy on masticatory function in 
individuals submitted to orthognathic surgery: Part I – clinical aspects. 
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Abstract 
Orofacial myofunctional rehabilitation in cases of dentofacial deformity can be 
effective to achieve functional adequacy of the stomatognathic system. The aim of this 
study was to investigate the effects of orofacial myofunctional therapy (OMT) on the 
masticatory function in individuals with dentofacial deformity submitted to orthognathic 
surgery (OGS). Forty-six individuals (18-40 years) were evaluated, 13 undergoing OMT 
(treated group-TG), 10 without this treatment (untreated group) and 23 in a control group 
with normal occlusion. Chewing was performed using the Expanded protocol of orofacial 
myofunctional evaluation with scores (OMES-E), muscle tone and mobility was also 
analyzed before (P0), three (P1) and six months (P2) after OGS. The OMT consisted of 
eight therapeutic sessions in the postoperative period. According to data distribution, the 
results were compared using parametric and non-parametric tests. In TG the results 
showed increase in maximum scores from P1 and P2 than P0, and in the masticatory type 
the scores in P2 were significantly higher than P0. In addition, the proportions of 
individuals with adequate tone of lower lip and adequate tongue mobility for TG 
increased significantly from P1 and P2 than P0. These findings showed the positive 
effects of OMT on the clinical aspects of chewing. 
  Keywords: Dentofacial deformities. Mastication. Myofunctional Therapy. 
Orthognathic surgery  
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INTRODUCTION  
Individuals with severe dentofacial deformities (DFD) submitted to orthodontic 
treatment and orthognathic surgery (OGS) usually are looking for improvements in facial 
esthetics and function of their stomatognathic system, and consequently better occlusal 
relationships can be achieved (Di Palma et al., 2009). The esthetic and functional results 
are predictable, but there are differences regarding the effects on the stomatognathic 
system (Van den Braber et al., 2004; Trawitizki et al., 2010).  
  Chewing is considered one of the most important functions of the stomatognathic 
system and the ideal pattern is bilaterally alternated, with sealed lips and jaw rotation 
movements with no movement of the head or other body parts. This bilateral pattern 
enables the distribution of masticatory forces with functional and muscular balance, but 
it depends on other factors of occlusal balance (Trulsson et al., 2012) 
Chewing can be altered in individuals with DFD (Berretin-Felix et al., 2005). In 
Class III malocclusion the vertical mandibular movements are predominant, with 
utilization of the tongue dorsum to crush the food against the palate and little or no action 
of the buccinator muscles. In Class II malocclusion, usually, the individuals chew fast 
with reduced chewing cycles, and the lack of lip sealing can be observed in the presence 
of long face, determining little use of orbicularis oris muscles and buccinators, 
accompanied by less movement of tongue lateralization (Kasai and Portella, 2001; Trench 
and Araujo, 2015).  
Some protocols for clinical evaluation of chewing have been developed in the 
area of Orofacial Myology, such as the Expanded protocol of orofacial myofunctional 
evaluation with scores (OMES-E), which has been proved to be a valid and reliable 
instrument for orofacial myofunctional evaluation, allowing grading of the respective 
conditions within the limits of selected items (Felício and Ferreira, 2008; Felício et al., 
2010). This protocol comprises analysis of the posture of components of the 
stomatognathic system; mobility of lips, tongue, jaw and cheeks and evaluation of 
orofacial functions, for which scores were assigned according to the severity of change.  
The literature about orofacial myofunctional therapy (OMT) for patients 
submitted to OGS has been controversial, probably due to methodological differences. 
The OMT was applied in patients with Class III malocclusion, determining an increase in 
electromyographic activity six months after surgery (Trawitzki et al., 2006). Moreover, 
an increase in maximum voluntary contraction was observed six weeks after OGS, but 
after six months the values did not differ from an untreated group (Ko et al., 2015).  
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Pereira and Bianchini (2011) observed improvement in the pattern of chewing and 
swallowing four months after OGS in patients with Class II malocclusion submitted to 
OMT.   
Due to alterations of the orofacial structures in individuals with DFD after OGS, 
a new proprioceptive scheme must be acquired so as the soft structures may satisfactorily 
perform their functions. In this context, the efficacy of OMT rehabilitation in a short time 
must be more precisely investigated to know if the functionality of the stomatognathic 
system and the possible relapses caused by inadequate maintenance of adaptive patterns 
could be recovered early (Ko et al., 2015).   
Thus, the aim of this study was to verify the effects of OMT on the masticatory 
function and clinical aspects of the stomatognathic system in individuals with DFD, 
before, three and six months after OGS. 
 
MATERIAL AND METHODS 
The study was approved by the Institutional Review Board under protocol 
074/2012. 
 
Sample selection 
The study is a randomized longitudinal clinical trial, parallel with allocation ratio 
of 1:1. Adults with DFD, receiving orthodontic treatment before OGS and attending the 
Maxillofacial Surgery area of the University were enrolled in the study, forming the 
experimental group. Furthermore, a control group without DFD was obtained, age- and 
gender-matched with the individuals undergoing treatment. All individuals signed a free 
informed consent form (Annex 3). 
The sample was selected by convenience. The inclusion criteria of the 
experimental group were healthy individuals, aged from 18 to 45 years, regardless of 
gender, with at least 24 present teeth, with skeletal Class II or III malocclusion, diagnosed 
by cephalometric radiographs and clinical evaluation carried out before OGS by the staff 
of the Maxillofacial Surgery Area. The matched control group should present good 
relationship between dental arches, overbite and overjet ranging from 1 to 3 mm (Souki 
et al., 2014), all natural teeth at least up to the second molar, nasal breathing and medium 
facial type. The facial type was evaluated using a digital caliper (Mitutoyo, Santo Amaro-
SP, Brazil); the face height should be similar to the face width to be classified into 
medium facial type (Dalmagro-Filho et al., 2002). 
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Exclusion criteria of both groups were neurological, psychiatric or intellectual 
deficits, partially or totally edentulous patients and the presence of cleft lip or palate. The 
respective information was obtained by interview and clinical evaluation. 
After OGS, the experimental group was composed of 24 individuals allocated in 
two sub-groups, namely those who received OMT (Treated group – TG) and those 
without OMT (untreated group – UTG), only evaluated along the three periods (Figure 
1). The allocation was performed by randomization. The numbers 1-24 were randomized 
on an Excel worksheet, and the first 14 numbers drawn were part of the treated group and 
the last 10 of the untreated. Data of one individual of TG were missed between the second 
and third evaluations, thus this individual was excluded from the analysis. Then, the final 
sample was composed of 13 individuals (mean age 29.31±8.87 years) allocated in TG and 
10 in the UTG (mean age 31.20 ± 7.02 years), both with their corresponding controls 
(mean age 28.39 ± 7.34 years and mean age 28.10 ±5.30 years), respectively. After the 
last evaluation carried out six months after surgery, OMT was offered to the untreated 
group. 
 
     
   Refused OGS n=2  
Fall into one of the exclusion criteria n=7 
Patients undergoing OGS and screening for OMT n=30 
   
  Refused OMT n=6 
 
 Study population n=24 
 
 
Missed data n=1 
under OMT n=13   without OMT n=10 
   
Class II malocclusion n=4 Class II malocclusion n=7 
Class III malocclusion n=9 Class III malocclusion n=3 
♂= 6 ♀=7  ♂= 3 ♀=7 
 
Figure 1. Flow chart: patients of experimental group included in the study and distribution 
according to OMT  
 
Treatment group 
Assessed for eligibility 
n=39  
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The sample characteristics according to the type of malocclusion and type of 
surgery are described in Figure 2 
 
 
 
 
 
 
 
TG: Treated group,   UTG: Untreated group.  
 
Figure 2. Distribution of patients according to the type of surgery 
 
Individuals with Class II and III malocclusion were compared by the t test or 
Mann Whitney test for all variables according to data normality. Since no significant 
difference was found, the data were pooled.   
Individuals with DFD were evaluated in three stages: before, one or two weeks 
before OGS; and post stages, three and six months after OGS. The OMT was applied in 
the postoperative period, 30 days after surgery, with 10 sessions, one per week. The 
control group was evaluated in a single period. 
 
Procedures 
Clinical evaluation of chewing 
The masticatory function was evaluated using the orofacial myofunctional 
evaluation expanded protocol with scores (OMES-E)8, considering that the higher the 
score, the better the function. The study analyzed the incision, masticatory type, 
movements of the head or other body parts, altered head posture, food escape and 
masticatory duration (Annex 4). These assessments were recorded using a camera (Nikon 
Coolpix L810, São Paulo-SP, Brazil) and the respective analysis was performed by three 
examiners, professional experts in the area, and then the agreement between at least two 
of them was considered, taking into account the assigned scores. 
According to the protocol, mastication was recorded with the individual sitting in 
a chair with a backrest, the feet resting on the floor at a standardized distance (1 m) from 
the camera lens, which was mounted on a tripod with focus on the face, neck and 
Malocclusion Type of surgery TG  UTG 
Class II 
Sagittal osteotomy of the mandibular 
ramus 
1 7 
Class II 
Sagittal osteotomy of the mandibular 
ramus with maxilla setback 
3 - 
Class III Le Fort I osteotomy 4 1 
Class III 
Le Fort I osteotomy and mandibular 
setback 
5 1 
Class III Mandibular setback  1 
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shoulders. The individuals chewed one wafer biscuit and were instructed to chew it in 
their habitual manner.  
The bite was evaluated during filming and the scores were attributed as following:  
1 = when the individual did not bite the food but broke it into pieces with his hands 
before bringing it to his mouth 
2 = biting with the molars 
3 = biting with the canines and the premolars 
4 = biting with the incisors 
For analysis of the mastication type, the number of masticatory strokes were 
calculated along the film. The counting of masticatory strokes was made considering the 
jaw movements of opening and closing until occurrence of contact of teeth. The following 
scores were attributed: 
1 = when the patient did not perform the function.  
2= when the masticatory strokes occurred on the same side 78–94% of the times 
2 = chronic unilateral, when the masticatory strokes occurred on the same side 95–
100% of the time, or anterior when the masticatory strokes occurred in the region of the 
incisors and canines 
4 = unilateral preference grade 2 when the masticatory strokes occurred on the 
same side 78–94% of the times 
6 = unilateral preference grade 1 when the masticatory strokes occurred on the 
same side 61–77% of the times 
8=simultaneously bilateral, with the masticatory strokes occurring on both sides 
of the oral cavity 95% of the times 
10= when it was bilateral and alternate, i.e. the masticatory strokes occurred on 
each side 50% of the times, or 40% on one side and 60% on the other 
In addition, the presence of other behaviors and signs of alteration was analyzed, 
such as movement and/or altered posture of the head and of other parts of the body, food 
escape and uncoordinated jaw movements. Score 1 was attributed to the presence of each 
of these items, and score 2 to the absence.  
The total time spent to consume the food was measured with a chronometer, which 
was started after the food was placed in the oral cavity and stopped after final swallowing 
of each portion. 
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Clinical evaluation of tone and mobility  
During clinical evaluation, the mobility of the lips and tongue were evaluated 
using the protocol MBGR (Genaro et al., 2009), and the individuals were asked to perform 
the following movements: Lips: Protrude closed, retract closed, protrude open, retract 
open, protrude closed to the right, protrude closed to the left, pop protracted, pop 
retracted. Tongue: Protrude and retract, touch right and left commissures and upper and 
lower lips sequentially, touch incisive papilla, touch right cheek, touch left cheek, click 
tip, suck tongue on palate. If the individual did not perform one of the tasks, the mobility 
was considered altered. The tone of the upper and lower lip was evaluated and classified 
as normal, reduced or increased; both reduced and increased were considered as altered.  
 
Orofacial myofunctional therapy  
In the preoperative period, after completion of clinical assessment, the patient 
received orientation and clarification for the orofacial myofunctional conditions resulting 
from the DFD and myofunctional consequences arising from OGS. Guidelines were 
reported about surgical trauma, facial edema, decreased sensitivity and facial movements, 
diet, oral hygiene and postoperative care.  
In the treatment process, the "Post Orthognathic surgery orofacial myofunctional 
therapy Protocol" (Annex 5) was applied, which was prepared by the project team based 
on the literature concerning the individuals and effective application in 11 individuals 
(unpublished data). The protocol consists of 8 sessions, one per week, starting 30 days 
after OGS and addressing the sensitivity, tone, mobility, adequacy of posture of lips and 
tongue, training and adequacy of orofacial myofunctional functions. The figure below 
presents the aspects addressed on each session. 
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Figure 3. Aspects addressed during therapeutic sessions. 
 
Statistical analysis  
The GraphPad Prism 6 statistical program was used to perform the analyzes. Intra-
subgroup comparisons (TG and UTG) before, three and six months after surgery were 
carried out, using ANOVA and post hoc Tukey test or Friedman and post hoc Dunn test, 
according to data distribution. The comparison between both subgroups with their 
respective controls were performed using Kruskal-Wallis and post hoc Dunn test for data 
with scores, and Anova with post hoc Dunnet test for numeric data. The Fisher's exact 
test was used to compare data involving frequency. A significance level of 5% was 
adopted. 
 
RESULTS 
 
The values of the maximum score of OMES-E protocol for TG and UTG in each 
evaluation period are shown in Table 1. Significant increase was observed in TG from P0 
to P1 and P0 to P2. The respective differences were not observed in UTG. Both groups 
showed significantly lower total scores than their controls in all periods. 
 
  
1st 
session  
2nd  
session 
3rd  
session 
4th 
session 
5th 
session 
6th 
session 
7th 
session 
8th 
session 
9th 
session 
10th 
session 
Thermal and 
tactile 
stimulation 
        
Mobility        
 Tone   
 Tongue posture       
 Simultaneous 
bilateral 
mastication 
       
   Alternating bilateral mastication    
Awareness of swallowing   
   Phonetic approach   
        Revaluation  
         Orientation 
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Table 1. Values (mean and standard deviation) of the maximum score of OMES-E protocol in 
each period for the treated group (TG), untreated group (UTG) and control group (CG) 
 
 
 
 
 
 
 
 
 
 
 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery 
TG: treated group;  UTG: untreated group; CG: control group 
* p≤0.05 statistically significant  
αCG was not treated 
Statistical tests used: Comparison between periods: Anova/Tukey; Comparison with 
control: Kruskal-Wallis/Dunn 
 
 
The scores values of items “Bite” and “Masticatory type” are presented in Table 
2. No significance differences for “bite” were found between periods. For “masticatory 
type”, TG scores in P2 were significantly higher than in P0. In P0 and P1 the TG and 
UTG showed lower scores than the CG, whereas in P2 only TG showed lower scores than 
the respective CG. 
The alterations of head movements and posture, as well as food escape, were 
recorded as present or absent (Table 2). Thus, the respective frequencies are 
demonstrated, and most individuals of TG showed absence of alterations in head 
movements in all evaluations, as well as for food escape, since only one individual 
presented food escape in P0 and P2. Both control groups did not present alteration in 
those two items of OMES, as expected.  Nevertheless, for head posture, the experimental 
and control groups presented from 2 to 8 individuals with alterations along the 
evaluations. 
 
Maximum score of OMES-E 
 TG UTG 
P0 
13.23 
±3.06 
15.00 
±3.19 
P1 
15.92 
±3.84 
15.40 
±3.66 
P2 
16.00 
±3.51 
16.20 
±3.67 
CG
α
 
19.62 
±0.65 
19.30 
±1.34 
 
 
 
 
 
 
  
* 
* 
* 
* 
* 
* 
* 
* 
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Table 2. Mean values (±standard deviation) of the scores of item “Bite”, “Masticatory type” and frequency of individuals according the presence or absence of 
alteration in items “Movements of the head”, “Altered head posture” and “Food escape” of OMES-E protocol, in each period, for the TG, UTG and CG 
 
  
Bite#  
(maximum score: 4) 
Masticatory type# 
(maximum score: 10) 
 Movements of the 
head+ 
Altered head 
posture+ 
Food escape+ 
  
TG   UTG TG   UTG 
 TG 
n (%) 
  UTG 
n (%) 
TG 
n (%) 
  UTG 
n (%) 
TG 
n (%) 
  UTG 
n (%) 
P0 
Mean±SD 
   3.61 
±0.87 
  3.90  
±0.31 
  4.30 
 ±2.56 
6.20 
±3.30 Presence 
 
4 (31) 
 
2 (20) 
 
5 (38) 
 
8 (80) 
 
0 (0) 
 
  1 (10) 
Median 4.00 4.00 4.00 6.00 Absence 9 (69) 8 (80) 8 (62) 2 (20) 13 (100) 9 (90) 
P1 
 
Mean±SD 
  3.77  
±0.83 
  4.00 
±0.00 
   6.30 
 ±3.04 
6.40 
±3.09 
Presence 
 
1 (8) 
 
4 (40) 
 
1 (8) 
 
6 (60) 
 
0 (0) 
 
  0 (0)  
Median 4.00 4.00 6.00 6.00 Absence 12 (92) 6 (60) 12(92) 4 (40)   13 (100) 10 (100) 
P2 
Mean±SD 
  3.69  
±0.86 
  3.7 
±0.95 
6.92 
 ±2.78 
 7.60   
±2.63 
Presence 
 
3 (23) 
 
3 (30) 
 
5 (38) 
 
7 (70) 
 
0 (0) 
 
 1 (10)  
Median 4.00 4.00 8.00 8.00 Absence 10 (77) 7 (70) 8 (62) 3 (30) 13 (100) 9 (90) 
 
CG
α
 
Mean±SD 
   3.92 
 ±0.27 
  3.90 
±0.32 
10.00 
±0.00 
9.60b  
±1.3 
Presence 
 
0 (0) 
 
0 (0) 
 
4 (31) 
 
2 (20) 
 
0 (0) 
 
  0 (0) 
 Median 4.00 4.00 10.00 10.00 Absence 13 (100) 10 (100) 9 (69) 8 (80) 13 (100) 10 (100) 
 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery 
TG: treated group;  UTG: untreated group; CG: control group 
* p≤0.05 statistically significant  
αCG was not treated 
#Statistical tests used: Comparison between periods: Friedman/Dunn; Comparison with control: Kruskal-Wallis/Dunn 
+ Statistical tests used: Comparison between periods and comparison with control: Fisher exact test 
 
 
 
 
* 
 
  
* 
 * * 
 
 
* 
 
* 
* 
 
* 
 
* 
* 
* 
 
* 
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The values of the masticatory duration for all groups are shown in Table 3. TG 
and UTG showed higher values than their CG in each period. There were no differences 
between the three study periods. 
 
Table 3. Values (mean and standard deviation) of the masticatory duration (in seconds) in each 
period for the TG, UTG and CG 
 Masticatory duration 
 TG   UTG 
P0 
 
45.09 
±12.76 
 
50.80 
±11.59 
 
P1 
 
49.05 
±12.66 
 
46.47 
±6.71 
P2 
 
45.72 
    ±14.35 
  
 44.63 
  ±8.80 
CG
α
 
 
31.26 
±8.02 
 
   34.91 
                  ±10.92 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery 
TG: treated group;  UTG: untreated group; CG: control group 
* p≤0.05 statistically significant  
αCG was not treated 
Statistical tests used: Comparison between periods: Anova/Tukey; Comparison with control: 
Anova/Dunnet 
 
Table 4 presents the frequency of individuals with altered muscle tone. At P0, TG 
and UTG showed higher proportions of individuals with altered tone for upper and lower 
lips and tongue. At P1 the respective differences were seen for lower lip and tongue, 
whereas at P2 the proportion of individuals was higher for lower lip in UTG and for 
tongue in TG compared with their controls. Moreover, the proportions of individuals with 
adequate tone of lower lip for TG increased significantly from P0 compared with P1 and 
P2.  
No significance differences for lip mobility were found between periods. The TG 
presented fewer individuals with alteration in tongue mobility in P1 and P2 than in P0. In 
addition, in P1 and P2, only UTG showed more individuals with alteration than CG (Table 
4).    
 
 
 
* 
 
 
 
 
 
 * 
* * 
* * 
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Table 4. Frequency of individuals characterized according to muscle tone and mobility in each period for the TG, UTG and CG 
 
 
  Tone Mobility 
  Upper lip Lower lip Tongue Lips Tongue 
       TG 
n (%) 
  UTG 
n (%) 
TG 
n (%) 
  UTG 
n (%) 
TG 
n (%) 
  UTG 
n (%) 
TG 
n (%) 
UTG 
n (%) 
TG 
n (%) 
UTG 
n (%) 
P0 
 
adequate 
 
7 (53.84) 
 
   4 (40.00) 
 
0 (0.00) 
 
1(10.00) 
 
1 (7.69) 
 
1 (10.00) 
 
7 (53.84) 
 
3 (30.00) 
 
4 (30.77) 
 
3 (30.00) 
alteration 6 (46.15) 6 (60.00) 13 (100) 9 (90.00) 12 (92.31) 9 (90.00) 6 (46.15) 7 (70.00) 9 (69.23) 7 (70.00) 
P1 
 
adequate 
 
9 (69.23) 
 
6 (60.00) 
 
6 (46.15) 
 
4 (40.00) 
 
6 (46.15) 
 
4 (40.00) 
 
10 (76.92) 
 
3 (30.00) 
 
11 (84.61) 
 
1 (10.00) 
alteration 4 (30.77) 4 (40.00) 7 (53.84) 6 (60.00) 7 (53.84) 6 (60.00) 3 (23.07) 7 (70.00) 2 (15.38) 9 (90.00) 
P2 
 
adequate 
 
    0 (53.80) 
 
8 (80.00) 
 
8 (61.54) 
 
4 (40.00) 
 
6 (46.15) 
 
5 (50.00) 
 
11 (84.61) 
 
4 (40.00) 
 
11 (84.61) 
 
1 (10.00) 
alteration 3 (46.15) 2 (20.00) 5 (38.46) 6 (60.00) 7 (53.84) 5 (50.00) 2 (15.38) 6 (60.00) 2 (15.38) 9 (90.00) 
CG
α
 
 
adequate 
 
12 (92.30) 
 
9 (90.00) 
 
11 (84.61) 
 
9 (90.00) 
    
   13 (100.00) 
  
9 (90.00) 
 
11 (84.61) 
 
7 (70.00) 
 
8 (61.54) 
 
7 (70.00) 
 alteration 1 (7.69) 1 (10.00) 2 (15.38) 1 (10.00) 0 (0.00) 1 (10.00) 2 (15.38) 3 (30.00) 5 (38.46) 3 (30.00) 
 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery 
TG: treated group;  UTG: untreated group; CG: control group 
* p≤0.05, **p≤0.01 statistically significant  
αCG was not treated 
Statistical tests used: Comparison between periods and comparison with control: Fisher exact test 
 
 
 
 
     
 
 
 
 
 
 
 
  ** 
 
** 
** 
** 
** ** ** * 
* 
* 
* 
* 
* 
* 
* 
** 
** 
  
 
 
** 
** 
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DISCUSSION  
Besides esthetic and morphological problems, individuals with DFD may present 
alterations in stomatognathic functions, particularly in masticatory muscle activity. Therefore, 
in addition to the morphological analysis, functional analysis is important for diagnosis and 
evaluation of treatment outcomes (Takeshita et al., 2013; Ueki et al., 2014). Thus, it was 
decided to investigate the clinical aspects of masticatory function in individuals undergoing 
OGS, as well as the effect of OMT. 
It was observed that the TG presented increase in maximum scores of OMES-E three 
and six months after surgery compared to the value found in the preoperative period, indicating 
improvement in masticatory function, showing the effect of OMT. Similar results were not seen 
in UTG. Pereira and Bianchini (2011) observed improvement in masticatory function four 
months after OGS in patients with Class II malocclusion submitted to OMT. 
The maximum scores of the TG and UTG differed from their controls in all periods, 
showing that in the TG, although there was improvement six months after OGS, the values still 
did not approach the pattern of individuals with normal occlusion. This finding agreed with van 
den Braber et al. (2006), who observed improvement in masticatory performance five years 
after OGS, but until this period the values did not reach those of the control group with normal 
occlusion.  
In the analysis of each item in OMES-E protocol in relation to the “masticatory type” 
before surgery, both groups presented alteration in this aspect compared with the control. A 
clinical evaluation of masticatory function in individuals with DFD also found changes in the 
mastication type (Pereira et al., 2005). In the present study, six months after surgery, the TG 
showed significant increase in scores of mastication type, inferring improvement in function, 
and these results were not seen in UTG. However, comparing the TG and UTG with their 
counterparts, after surgery, the scores of the TG were significantly lower than the CG; therefore, 
despite the improvement, the values did not approach the control. In relation to the item “bite”, 
the scores for TG and UTG were similar to their controls at P0. Moreover, no significant 
differences were seen after surgery, showing that the DFD did not interfere with this aspect.  
 At P0, four individuals of the TG showed alteration in head movements during 
chewing, whereas in CG none was altered, as expected. In UTG two individuals showed the 
respective alteration. A direct functional relationship between the head and neck posture has 
been observed during chewing (Shimazaki et al., 2006), and possible changes in aspects that 
could interfere with it, such as muscles and mandibular posture, could explain the alteration 
33 
 
 
 
found in those individuals. At P1 only UTG differed from CG, showing an improvement in the 
TG, since only one individual showed alteration in this aspect. Nevertheless, along time, there 
was great variability in this item that could be attributed to individual variation at the moment 
of evaluation and also to the subjectivity of the test. Thus, it was not possible to confirm the 
effect of OMT for head movements along the six months after surgery.  
Only one individual of TG showed alteration in head posture at P1; nonetheless, 
recovering was observed at P2, since the number of individuals with alteration was similar to 
P0. Despite this, no significant differences were found between periods. It should be considered 
that UTG differed from its control at P0 and P2, whereas TG was close to CG with more 
individuals without alteration. It has been asserted that changes in occlusion can influence the 
muscular balance and head position (Motoyoshi et al., 2002). Some studies have found forward 
head posture, especially in individuals with Class II malocclusion (Gadotti et al., 2005). In the 
UTG there were more individuals with Class II malocclusion, which may have contributed to 
the fact that before surgery more individuals of this group showed alteration in head posture 
during chewing. 
Food escape was evaluated and should be considered that, before surgery, the DFD did 
not influence this aspect, since the values were similar to the control; no difference was 
observed after surgery. The literature points that many patients experience paresthesia after 
orthognathic surgery, mainly at the lips and chin (Hanzelka et al., 2011), thus food escape could 
be expected, but did not occur. However, the first evaluation occurred 3 months after surgery 
and this period may be enough to adjust this aspect.  
When comparing the masticatory duration, the TG and UTG differed from the CG in all 
periods, so even after surgery the TG and UTG had significantly longer masticatory duration 
than the control, thereby presenting slower chewing. This leads to the conclusion that a period 
of six months cannot be enough for the individual to perform chewing in similar time as an 
individual with normal occlusion. A study found that the duration of chewing cycles remained 
unaffected by orthognathic surgery, but the values were close to the control even before surgery 
(Youssef et al., 1997).  Similarly, individuals with Class II and III malocclusion showed that 
the masticatory duration was not different from individuals with normal occlusion (Picinato-
Pirolla et al., 2012). Therefore, it should be considered that, in the present study, the control 
group was matched by gender and age to the experimental groups, and the restricted inclusion 
criteria allowed the achievement of balanced groups. 
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The lower lip tone before surgery for TG was altered in all individuals and in UTG only 
one individual presented normality. Corresponding with this finding, a study showed reduced 
tone of the elevator muscles of the jaw, buccinator muscles and lips in individuals with DFD 
(Alessio et al., 2007). Three and six months after surgery, in the TG, there was improvement 
compared to the preoperative period and the number of individuals was close to the control, 
showing improvement in this aspect; the same was not observed in the UTG. Therefore, there 
was effect of therapy in relation to the lower lip tone. In relation to tone of the tongue, even 
after surgery, the values were different from the control, showing that six months were not 
sufficient to adapt this aspect.  
Another aspect evaluated was lip and tongue mobility. After surgery more individuals 
of TG presented adequate lip mobility, but no differences were found between periods, perhaps 
due to the small number of subjects in the groups. TG presented higher number of individuals 
with adequate tongue mobility three and six months after surgery compared to the preoperative 
period, and after surgery only the UTG differed from the control. Therefore, it could be 
concluded that the OMT contributed to improve the muscle mobility. To our knowledge, no 
studies could be found that describe this aspect in patients undergoing OGS, evidencing the 
importance of these findings, emphasizing that mobility should be evaluated and treated during 
OMT.  
The results showed that the OMT could provide improvement in aspects related to 
maximum score of OMES-E, masticatory type, lower lip tone and tongue mobility. It was not 
possible to prove the enhancement in all items of the OMES-E protocol. It should be considered 
that chewing is a complex physiological function involving neuromuscular activities (Picinato-
Pirola et al., 2012) and individual’s behavior and attitudes (Gavião and van der Bilt, 2004). 
Perhaps a greater number of sessions should be performed in an attempt to enhance all aspects 
of this function.  
Many studies in the literature discuss the results about the functional characteristics of 
masticatory muscles in individuals with DFD undergoing OGS (Frongia et al., 2013; Ko et al., 
2015; Kubota et al., 2015), but few studies have been conducted considering the clinical 
orofacial myofunctional aspects (Trawitzki et al., 2006; Pereira, Bianchini et al., 2011).  Thus, 
the present study contributes to these findings, stressing the importance of evaluation and 
myofunctional therapy in cases of OGS. Similar studies should be conducted to analyze groups 
with greater number of individuals, and addressing other orofacial functions. 
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In the present study it was possible to demonstrate the OMT effect with an increase in 
maximum scores and in masticatory type of OMES-E protocol in the treated group, 
consequently improving chewing. The effect of treatment was also observed in relation to the 
lower lip tone and tongue mobility with improvement in these aspects. Thus, the importance of 
this treatment for individuals with DFD undergoing OGS is evident. 
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Abstract  
The orofacial myofunctional therapy (OMT) performed in individuals undergoing 
orthognathic surgery (OGS) can help to improve the oral functions, favoring the reduction of 
postoperative recurrence. The aim of the study was to investigate the effects of OMT on the 
electromyographic aspects of masticatory function in individuals with dentofacial deformity 
who underwent orthognathic surgery. Forty-eight individuals (18-45 years of age) were 
evaluated before (P0), three (P1) and six months (P2) after orthognathic surgery, 14 undergoing 
OMT, 10 without this treatment and 24 in a control group with normal occlusion. Surface 
electromyography of the masseter and temporalis muscles was performed, considering the 
parameters amplitude and duration of act and cycle, and the number of masticatory cycles. The 
OMT consisted of eight therapeutic sessions in the postoperative period. According to data 
distribution, the results were compared using parametric and non-parametric tests. The results 
showed, in the treated group, a decrease in act and cycle duration in P2 than P0 and P1 and an 
increase in the number of cycles at P2 than P0, indicating faster chewing, which may be 
associated to the fact that individuals present greater balanced occlusion associated with 
therapy. Therefore, these findings showed the effects of OMT on masticatory function. 
Keywords: Dentofacial deformities. Mastication. Electromyography. 
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INTRODUCTION  
Dentofacial deformity (DFD) can determine morphological and functional orofacial 
alterations, compromising the esthetics, facial proportions and stomatognathic functions, such 
as masticatory muscle activity, movement of the condyles and occlusal force (Takeshita et al., 
2013). In adulthood, the combination of orthodontics and orthognathic surgery (OGS) may be 
the only acceptable treatment to correct DFD (Juggins et al., 2005). The OGS can recover the 
facial esthetics, allowing balance of facial proportions, improving occlusal stability (Di Palma 
et al., 2009) and consequently the neuromuscular balance. In fact, those factors can improve 
the functionality of the stomatognathic system, but this is a controversial issue, since in some 
cases OGS and orthodontic treatment per se do not allow to reach the functions accurately (van 
den Braber et al., 2004; Sforza et al., 2008), stressing the importance of orofacial myofunctional 
therapy (OMT). 
The surface electromyography (EMG) is an instrumental method to evaluate 
masticatory function, which records muscle activity in microvolts (µV) and in seconds, through 
bipolar electrodes. The EMG detects the electric potential of the muscle fibers and can 
simultaneously record the muscles of the craniomandibular region in both sides. EMG records 
can provide excellent information about muscle function in experimental conditions 
(Castroflorio et al., 2008). 
Most studies about masticatory function in individuals with DFD submitted to 
orthodontic-surgical treatment showed that the EMG of masticatory muscles is lower compared 
to subjects with normal occlusion (Kobayashi et al., 2001; van den Braber et al., 2004, 2006). 
Moreover, changes in masticatory function or in its components after correction of DFD by 
OGS are evident. The period of time for occurrence of changes is controversial and may be 
related to differences in evaluation methods and treatment types (Trawitzki et al., 2010). 
Regarding the duration of chewing, few studies have been found. Ueki et al. (2009) 
found no changes in this characteristic after OGS in Class III malocclusion, and the same was 
found by Youssef et al. (1997) in individuals with Class II and III malocclusion. Conversely, a 
reduction was observed in the duration of muscle activity in the postoperative period compared 
to the preoperative in patients with malocclusion Class III (Kobayashi et al., 2001). It is relevant 
to consider the methodological differences between researches, since the knowledge about 
adaptation of this function with the correction of form still has limitations. 
In relation to the number of chewing cycles, a recent research showed increasing trend 
of the total number after 36 months of orthodontic-surgical treatment in patients with Class III 
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malocclusion, determining improvement in the balance of the masticatory muscles after surgery 
(Piancino et al., 2013). 
The myofunctional treatment in patients undergoing OGS is poorly described in the 
literature. It is known that functional analysis is important for the results of treatment of these 
patients (Ueki et al., 2009); however, treatment of these functions needs to be discussed. 
Trawitzki et al. (2006) found improvement in electromyographic aspects after OGS in 
individuals submitted to OMT. Another recent study reported some jaw exercises and the 
authors found improvement in maximal voluntary contraction six weeks after surgery, but after 
six months the values did not differ from the untreated group (Ko et al., 2015).  
Therefore, to understand the functional changes in DFD, it is important to study the 
effect of OMT on the functional aspects of masticatory muscles before and after surgical 
correction of DFD, in an attempt to elucidate the adaptation of these muscles after surgery. 
Thus, the aim of this study was to verify the effects of OMT on the masticatory function 
of individuals with DFD, before, three and six months after OGS, in relation to the following 
electromyographic aspects: amplitude of EMG activity, act and cycle duration, and number of 
chewing cycles. 
 
MATERIAL AND METHODS 
The study was approved by the Institutional Review Board of Piracicaba Dental School, 
University of Campinas, under protocol 074/2012. 
The sample selection methods included in this study were previously described in 
Chapter 1, so a brief description will be pointed out.   
 
Sample 
  The flowchart showing the recruitment of individuals with DFD has been described in 
chapter 1, but no individual was excluded between the second and third evaluation. 
 
 The study is a randomized longitudinal clinical trial with single blind design, since a 
professional speech therapist conducted evaluations and OMT (D.G.A.P.) and one examiner 
analyzed the data from electromyography (I.F.T.), who was blinded about the groups in which 
the patients were allocated. Intra-examiner calibration was performed and the intra-class 
correlation coefficient (ICC) was 0.95.  
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Adults with DFD undergoing orthodontic treatment and candidates to undergo OGS at 
the Maxillofacial Surgery and Traumatology Department of Piracicaba Dental School, 
University of Campinas, participated in the study. Further, a control group without DFD, age- 
and gender-matched with the individuals undergoing treatment, was composed. 
The experimental group comprised 24 individuals with DFD, 14 who received OMT 
(TG) (5 with Class II malocclusion and 9 with Class III malocclusion; 8 women and 6 men); 
and 10 without OMT (UTG) (7 Class II malocclusion and 3 Class III malocclusion; 7 women 
and 3 men), both groups with their corresponding controls. The mean age of the total sample 
was 29.15 ±7.09 years.   
Individuals with DFD performed evaluations before OGS and after three and six 
months. The therapy was carried out 30 days after surgery, with 10 weekly sessions. The control 
group performed the evaluation in a single period. 
The surgery of individuals with Class II malocclusion consisted of sagittal osteotomy of 
the mandibular ramus with or without maxillary setback. For individuals with Class III 
malocclusion, the surgeries were Le Fort I osteotomy with or without mandibular setback or 
only mandibular setback. 
  
Procedures 
Instrumental examination 
Data were collected at the Ultrasonography and Electromyography Laboratory of the 
Pediatric Dentistry Department (FOP – UNICAMP), which has proper environment and 
conditions for adequate collection of EMG signal. 
EMG recordings were obtained from four channels of the electromyography EMG 
SYSTEM (São José dos Campos – SP, Brazil), model 810c. According to the manufacturer’s 
recommendation the calibration used was - 2500 to + 2500μV. The instrument was connected 
to a computer for data storage and subsequent analysis.  
The evaluations were performed with the individual sitting on a chair; the surface of 
the skin over the muscles was cleaned with alcohol wipes (70th GL) in order to remove the 
superficial fat, dead cells, reduce the skin impedance and thus avoid interference and ensure 
signal quality. The muscles evaluated were: right masseter (RM), left masseter (LM), right 
temporalis (RT) and left temporalis (LT).  
Disposable surface electrodes were used (Double Hal) acquired by Miotec Biomedical 
Equipment (Porto Alegre –RS, Brazil) (Fig 1), placed on the skin with conductive paste and 
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fixated using micropore®. The electrodes were placed on the belly of the masseter and anterior 
temporalis as follows: masseter - between the level of the zygomatic arch and gonial angle, 
close to the occlusal plane level; anterior temporalis muscle - in front of the hairline, in the 
longitudinal direction of the anterior bundle fibers defined by palpation during clenching. The 
ground electrode was fixated on the right wrist of the patient after application of conductive 
paste. 
 
 
 
 
                   
                  Fig 1. Disposable double surface electrodes 
 
Mastication of a latex rubber with 2.0-cm length and 1.0-cm diameter (Fig 2) was 
carried out for 60 seconds in the usual manner. In addition, the maximum isometric voluntary 
contraction (MIVC) was performed along 20 seconds; the subject was instructed to bite with 
maximum possible force (teeth clenching) for three times and the mean of the respective records 
was considered for analysis. The results were obtained in µV Root Mean Square (RMS), and 
the RMS gives the number of motor units activated (recruitment) or the amplitude of the EMG 
signal. During analysis of the electromyograms, the first two seconds were discarded and 10 
subsequent seconds were considered. 
 
 
 
 
 
The percentage of muscle electromyographic activity was calculated as follows: the 
RMS value of each muscle was multiplied by hundred and the result was divided by the MIVC 
value of the same muscle, thus obtaining the percentage of muscle activity. Besides these 
calculations, the duration of chewing act and cycle in seconds was obtained. The masticatory 
act is the amount of time that the muscle remains active during the occlusal phase. The chewing 
cycle involves three phases, namely opening, closing and occlusal phase (Fig 3).  
 
Fig 2. (a) Latex rubber (b) latex rubber with 2.0-cm length and 1.0-cm 
diameter 
 
(a) (b) 
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Analyses of chewing side preference  
Furthermore, the chewing side preference was evaluated to better understand the 
variations on EMG records along time. The respective task was video recorded (Nikon Coolpix 
L810, São Paulo-SP, Brazil). The subject remained seated on a chair with a backrest, with their 
feet resting on the floor at a standardized distance (1 m) from the camera lens, which was 
mounted on a tripod with focus on the face, neck and shoulders. The subjects chewed one wafer 
biscuit as usual. Analysis of the film and classification of the preferred side was performed by 
three examiners, professional experts in the area, and then considered the agreement between 
at least two examiners. 
 
Orofacial myofunctional therapy 
The orofacial myofunctional therapy was fully described in Chapter 1. The "Post 
orthognathic surgery therapy protocol" (Annex 5) was applied. The protocol consists of 10 
sessions, one per week, starting 30 days after completion of OGS and addresses the sensitivity, 
tone, mobility, posture of lips and tongue, training and adequacy of orofacial myofunctional 
functions. 
 
Statistical analysis 
The Shapiro Wilks test was used to verify the normality of data. To analyze the 
relationship between the evaluation periods the results were compared by ANOVA or Friedman 
test and Tukey or Dunn as post hoc, respectively. Moreover, ANOVA with post hoc Dunnet 
were applied for comparison with the control group.  
 
 
Fig 3. (b) Electromyography diagram 
showing the chewing cycle.  
Fig 3. (a) Electromyography diagram 
showing the chewing act.  
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RESULTS 
 
Table 1 presents the results regarding the electromyographic activity of the masseter and 
temporalis muscles, in TG and UTG for each study period. Comparing the groups in P1, the 
EMG of RM, RT was lower for TG than the respective CG. 
 
Table 1 – Means and standard deviation of the percentage of muscle activity for the TG, UTG and CG 
in the evaluation periods 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery;  
TG: treated group; UTG: untreated group; CG: control group 
RM: right masseter; LM: left masseter; RT: right temporalis; LT: left temporalis 
* p≤0.05 statistically significant  
αCG was not treated 
Statistical tests used: Comparison between periods Anova/Tukey or Friedman/Dunn; Comparison with control: Anova/Dunnet 
 
The results concerning duration of the masticatory act of each muscle are demonstrated 
in Table 2. In TG the RM muscle showed lower values in P2 than P0 and P1. The EMG values 
of RM at P0 were higher than the CG for both groups, whereas for LM at P0 only UTG showed 
higher values compared with their controls. At P1, only TG presented higher values than CG 
for RM. 
  
 RM LM RT LT 
 TG UTG TG UTG TG UTG TG UTG 
P0 
71.57 
±33.18 
93.96 
±57.66 
88.17 
±51.41 
69.80 
±41.04 
77.52 
±33.09 
65.76 
±15.86 
67.57 
±28.95 
57.08 
±23.66 
P1 
 
64.94 
±21.39 
77.93 
±30.99 
77.20 
±36.62 
84.98 
±24.37 
 
58.84 
±16.51 
83.51 
±46.12 
75.75 
±54.08 
72.83 
±24.13 
P2 
 
75.14 
±36.37 
 
92.54 
±33.14 
 
79.60 
±35.73 
 
88.70 
±29.24 
 
64.10 
±17.46 
 
64.57 
±23.72 
 
66.91 
±23.07 
 
67.20 
±25.66 
CG
α
 
103.80 
±40.01 
75.89 
±22.96 
 
102.06 
±42.33 
 
71.40 
±22.87 
83.80 
±20.89 
58.00 
±23.32 
86.72 
±24.52 
70.56 
±36.20 
 
 
* * 
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Table 2. Means and standard deviation of the act duration for the TG, UTG and CG in the evaluation 
periods between TG and UTG  
 
 
 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery 
TG: treated group; UTG: untreated group; CG: control group 
RM: right masseter; LM: left masseter; RT: right temporalis; LT: left temporalis 
* p≤0.05 statistically significant  
αCG was not treated 
Statistical tests used: Comparison between periods: Anova/Tukey or Friedman/Dunn; Comparison with control: Anova/Dunnet 
 
 
Table 3 presents the results related to duration of the masticatory cycle. The values for 
RM in TG at P2 were significantly lower than P0 and P1. The values for RM and RT at P0 for 
TG and UTG were higher than CG.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  RM LM RT LT 
  TG UTG TG UTG TG UTG TG UTG 
P0 
         
  0.37 
±0.11 
 
 
0.41 
±0.12 
0.34 
±0.14 
 
0.39 
±0.09 
0.29 
±0.08 
0.31 
±0.09 
0.29 
±0.09 
     0.35 
±0.30 
 
 
P1 
  
0.35 
±0.10 
 
 
0.32 
±0.05 
0.33 
±0.11 
 
0.32 
±0.05 
0.29 
±0.12 
0.29 
±0.09 
0.30 
±0.10 
0.30 
±0.09 
P2 
  
  0.29 
±0.05 
 
0.32 
±0.08 
0.28 
±0.05 
0.30 
±0.06 
0.23 
±0.06 
0.27 
±0.06 
0.25 
±0.05 
0.26 
±0.04 
CG
α
 
  
0.26 
±0.05 
 
0.26 
±0.04 
0.26 
±0.04 
0.27 
±0.06 
 
0.25 
±0.04 
 
0.24 
±0.04 
0.24 
±0.04 
0.23 
±0.04 
 
 
    
 
 
** 
 
** 
 
 
  
 
 
 
 
 
 
 
* 
* * 
* 
* 
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Table 3. Means and standard deviation of the cycle duration for the TG, UTG and CG in the evaluation 
periods  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery 
TG: treated group; UTG: untreated group; CG: control group 
RM: right masseter; LM: left masseter; RT: right temporalis; LT: left temporalis 
* p≤0.05 statistically significant  
αCG was not treated 
Statistical tests used: Comparison between periods: Anova/Tukey or Friedman/Dunn; Comparison with control: 
Anova/Dunnet 
 
Table 4 contains the values of the TG and UTG on the number of chewing cycles in 
different periods. At P2 the TG showed more cycles than in P0. Comparing the groups before 
surgery, the UTG showed fewer masticatory cycles than the CG. 
 
Table 4. Means and standard deviation of the number of cycles for the TG, UTG and CG in the evaluation 
periods.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery 
TG: treated group; UTG: untreated group; CG: control group 
RM: right masseter; LM: left masseter; RT: right temporalis; LT: left temporalis 
* p≤0.05 statistically significant  
αCG was not treated 
Statistical tests used: Comparison between periods: Anova/Tukey; Comparison with control: 
Anova/Dunnet 
 
  RM LM RT LT 
  TG UTG TG UTG TG UTG TG UTG 
P0 
  
0.84 
±0.18 
 
 
0.89 
±0.17 
0.84 
±0.25 
0.89 
±0.30 
 
 0.90 
±0.23 
 
1.01 
±0.35 
0.86 
±0.21 
0.84 
±0.21 
 
P1 
  
0.81 
±0.26 
 
0.74 
±0.08 
0.80 
±0.26 
0.71 
±0.19 
 
0.84 
±0.26 
 
0.79 
±0.14 
0.83 
±0.26 
0.74 
±0.06 
P2 
 
 0.68 
±0.15 
 
0.77 
±0.12 
 
0.70 
±0.14 
0.74 
±0.06 
0.72 
±0.16 
0.78 
±0.09 
0.74 
±0.20 
0.78 
±0.06 
CG
α
 
 0.74 
±0.09 
0.74 
±0.09 
0.72 
±0.09 
0.74 
±0.09 
0.74 
±0.08 
0.76 
±0.12 
0.74 
±0.07 
0.75 
±0.13 
 Number of cycles 
 TG UTG 
P0 
 
11.34 
±2.87 
 
10.53 
±1.82 
P1 
 
12.04 
±2.45 
 
12.63 
±1.16 
P2 
 
13.79 
±2.44 
 
12.60 
±1.24 
CGα 
 
12.55 
±1.42 
12.60 
±1.87 
 
 
* 
 
 
* 
 
 
 
 
 
**  
** 
 
 
  
 
 
 
  
 
 
 
  
 
 
 
  
 
* * * * 
* 
* 
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The distribution of individuals according to the chewing side preference is shown in 
Table 5.  
 
Table 5. Individuals classified according to the chewing side preference 
  Right Left Bilateral Incisive 
TG 
P0 7 4 2 0 
P1 4 2 5 2 
P2 4 3 6 0 
UTG 
P0 3 4 3 0 
P1 0 5 4 1 
P2 1 4 5 0 
 
P0: before surgery; P1: 3 months after surgery; P2: 6 months after surgery 
TG: treated group; UTG: untreated group 
 
 
DISCUSSION 
Individuals with malocclusion submitted to OGS present changes in the stomatognathic 
system structures, and after surgery chewing can be one of the compromised functions (Kubota 
et al., 2015). Some studies in the literature reported these questions; however, differences 
between the results still exist, and few researches have analyzed the effect of OMT. Therefore, 
in the present study, the effect of OMT on the EMG of masticatory muscles before and after 
OGS was investigated. 
EMG of masticatory muscles were analyzed in different periods and no significant 
difference was found after OGS. After three months TG presented significantly lower EMG 
values than CG for the right masseter and right temporalis. The UTG did not show similar 
differences. These findings can infer that the OMT has little influence on EMG, probably due 
to the evaluation periods after surgery. Thus, the time needed to obtain improvement of EMG 
activity after orthognathic surgery can be considered a controversial issue. Some studies found 
no difference over a period of one year (Kobayashi et al., 1993; Iwase et al., 1998), while others 
showed increase in EMG activity while chewing, six months (Trawitzki et al., 2006) and three 
years (Trawitzki et al., 2010) after surgery compared with the preoperative period. Moreover, 
in the present study, even before surgery the EMG values of the experimental groups were not 
different from the controls, probably due to the previous functional adaptation to the abnormal 
anatomic structures. The variability of EMG data can be a contributor factor, despite the care 
in signal acquisition, plus the surroundings factors, including muscle length, muscle anatomy, 
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electrode position and characteristics of contraction filaments (Disselhorst-Klug et al., 2009), 
which could influence the EMG results about the effect of OMT on EMG data. 
The duration of the masticatory act and cycle for the RM decreased significantly in TG 
along the six months after OGS, inferring that the individuals began to perform chewing cycles 
with shorter duration, including the occlusal phase. Despite a possible adaptation to 
malocclusion in individuals with DFD, as cited above, the abnormalities present before surgery 
could be damaging the masticatory efficiency due to muscle imbalance, increasing cycle 
duration to improve mastication. After surgery the reestablishment of dentofacial balance added 
to OMT may have improved the masticatory efficiency. These findings corroborate the results 
found by Kobayashi et al. (2001), who analyzed patients with Class III malocclusion and found 
a reduction in the masticatory rhythm in the postoperative period compared to the preoperative. 
Conversely, other studies found no change in this aspect after OGS (Youssef et al., 1997; Ueki 
et al. 2009). 
The results confirmed the effect of treatment on the right masseter muscle. In this 
context, it can be seen that the side of masticatory preference of TG was predominantly the 
right side mainly in P0. The results confirm the effect of treatment on the right masseter muscle, 
which is in line with masticatory preference side in TG, since the right side was predominant at 
P0, and present at P1 and P2. The difficulty in maximum intercuspation in Class II malocclusion 
associated with mandibular movement during chewing can determine functional adaptations, 
such as unilateral chewing to facilitate the process (Pereira and Bianchini, 2011). Thus, the 
presence of individuals with Class II malocclusion may have influenced the unilateral pattern.  
The experimental groups showed significantly longer cycle duration in RM and RT at 
P0 than CG. This probably occurred to compensate dental-occlusal and muscle disorders. 
According to Engelen et al. (2005), individuals with impaired masticatory performance often 
compensate it by a higher number of chewing cycles, resulting in longer duration of masseter 
muscle activity. For act duration, three months after surgery, only the TG differed from the 
control for RM, showing that TG was different from the control. Thus, it is possible to consider 
that three months were not enough to detect positive results of OMT. However, six months after 
OGS, the groups approached the control with better results than P1 and P0. During the therapy 
sessions, masticatory function was exercised using latex rubber and natural foods in order to 
promote balance of this function, reflecting an improvement on the occlusal phase and cycle 
duration.  
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Although the present study did not find differences in muscle activity, the improvement 
observed in masticatory duration six months after surgery can infer that the effect of treatment 
remained until this time. The EMG results differ from Ko et al. (2015), who observed that 
individuals with Class III malocclusion undergoing physical therapy after OGC, consisting of 
active and passive jaw exercises and dietary instruction, showed greater EMG of the masseter 
and temporalis muscles in relation to the untreated group after six weeks. Nevertheless, after 
six months no difference between groups was detected.  
An increase was observed in the number of chewing cycles six months after surgery in 
the TG, explained as the result of lower cycle duration, and consequently more cycles were 
performed. Corroborating these results, a recent research showed increasing trend of the total 
number of chewing cycles after 36 months of orthodontic-surgical treatment in patients with 
Class III malocclusion, determining improvement in the balance of masticatory muscles after 
surgery (Piancino et al., 2013). 
Therefore, the results showed that OMT was important for the chewing function in 
individuals with DFD undergoing OGC, since it brought favorable physiological changes in the 
performance of electromyographic duration, with decrease in act and cycle and increase in the 
number of chewing cycles after surgery.  Nevertheless, further studies with larger numbers of 
subjects discriminating by the type of DDF and functional approaches for analysis of orofacial 
functions are warranted. 
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3 DISCUSSÃO 
 Sabe-se que a avaliação funcional é importante para os resultados do tratamento dos 
pacientes com DDF (Ueki et al., 2009), porém, a eficácia da terapia miofuncional orofacial 
precisa ser discutida. Dessa forma, o presente estudo abordou os aspectos clínicos e 
eletromiográficos relacionados à função mastigatória de indivíduos com DDF submetidos à 
terapia miofuncional orofacial.  
Diversos estudos abordam a função mastigatória tanto em indivíduos normais quanto 
em indivíduos com DDF, com várias metodologias utilizadas (Kobayashi et al., 2001; van den 
Braber, et al., 2006; Trawitzki et al., 2010). Entretanto, a literatura referente ao tratamento 
fonoaudiológico realizado nesses indivíduos é escassa (Trawitzki et al., 2006; Pereira e 
Bianchini 2011) por isso o presente estudo contribui para o aprimoramento acerca do 
conhecimento sobre essa questão.  
 Para avaliação dos aspectos clínicos envolvidos na mastigação, o protocolo AMIOFE-
E foi utilizado e os resultados mostraram os efeitos da TMO em relação ao escore máximo do 
protocolo e ao item “tipo mastigatório” durante a mastigação. No entanto, não houve eficácia 
da TMO em relação aos demais itens do protocolo como “mordida”, “movimento de cabeça”, 
“alteração na postura de cabeça” e “escape de alimento”, sendo que alguns fatores devem ser 
considerados como a necessidade de avaliações em períodos maiores após a cirurgia, a 
subjetividade da avaliação e o fato de em alguns casos ocorrer adequações funcionais 
decorrentes da própria cirurgia. 
 O efeito do tratamento também foi observado no grupo tratado em relação ao tônus 
muscular do lábio inferior, pois houve melhora após a cirurgia e os resultados se aproximaram 
do controle, o que não ocorreu no grupo não tratado. Em relação à mobilidade muscular de 
língua houve efeito do tratamento, uma vez que mais indivíduos apresentaram mobilidade 
adequada após a cirurgia no grupo submetido à TMO comparativamente ao pré-operatório o 
que não ocorreu no grupo não tratado. Portanto, fica evidente os benefícios proporcionados pela 
TMO em relação ao tônus e mobilidade muscular, aspectos de grande importância para a 
adequação fisiológica do indivíduo em relação às funções orofaciais. 
 Os resultados referentes à EMG mostraram que não houve melhora após a cirurgia em 
relação à atividade muscular, diferindo de alguns estudos que verificaram melhora neste aspecto 
após a cirurgia (Trawitzki et al., 2006; Trawitizki et al., 2010). Antes da cirurgia os valores dos 
grupos tratados e não tratados encontravam-se próximos ao controle, o que pode ter ocorrido 
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devido à adaptação funcional desenvolvida pelos indivíduos com má oclusão previamente à 
cirurgia.  
 Durante a eletromiografia foi avaliado a duração do ato e ciclo mastigatório e houve 
efeito da TMO em relação ao músculo masseter direito. Antes da cirurgia os indivíduos 
apresentavam maior duração do ciclo mastigatório incluindo maior duração da fase oclusal, que 
pode ser atribuído ao desequilíbrio muscular causado pela DDF. Após a cirurgia, com o 
equilíbrio dentofacial estabelecido associado a TMO, houve diminuição da duração. 
Similarmente, Kobayashi et al. (2001) encontraram diminuição da duração do ciclo 
mastigatório após a cirurgia. 
 Dessa forma, os aspectos eletromiográficos mostraram que a TMO proporcionou 
diminuição da duração da fase oclusal e do ciclo mastigatório, caracterizando melhora na 
função. O fato da melhora ter ocorrido somente no músculo masseter direito pode estar 
relacionado ao lado de preferência mastigatória, pois, após a cirurgia, apesar de ter ocorrido 
melhora neste aspecto, ou seja, mais indivíduos apresentaram padrão bilateral de mastigação, a 
mastigação unilateral com lado direito de preferência ainda estava presente no grupo submetido 
à TMO.  Portanto, a EMG trouxe resultados que podem ampliar o conhecimento da função 
mastigatória desses indivíduos e contribuir com os resultados da avaliação clínica com objetivo 
de aprimorar o tratamento realizado.  
Assim, a TMO proporcionou melhora nos aspectos clínicos relacionados ao tipo 
mastigatório, melhora no tônus de lábio e mobilidade muscular de língua; quanto aos aspectos 
eletromiográficos a melhora refletiu na redução da duração do ato e ciclo e aumento do número 
de ciclos mastigatório. Portanto, os resultados comprovaram a eficácia da TMO em relação aos 
aspectos clínicos e eletromiográficos descritos. Sendo assim, deve ser salientado que o 
tratamento fonoaudiológico é importante para a recuperação pós operatória de indivíduos 
submetidos à cirurgia ortognática e por isso a inclusão do fonoaudiólogo nos serviços de 
cirurgia ortognática proporcionará benefícios para o paciente com melhores prognósticos. 
Novos estudos devem ser realizados abordando um número maior de indivíduos, 
permitindo assim a separação dos grupos quanto ao tipo de má oclusão. Sugere-se que as 
características das demais funções orofaciais (deglutição, respiração e fala) sejam pesquisadas, 
além dos efeitos da TMO sobre cada uma delas.  
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CONCLUSÃO 
 De acordo com os resultados obtidos, pode-se observar no grupo submetido a TMO 
após a cirurgia ortognática: 
 Aumento no escore máximo do protocolo AMIOFE-E, consequentemente melhora na 
mastigação, principalmente em relação ao tipo mastigatório. 
 Maior número de indivíduos com adequação no tônus do lábio inferior e mobilidade 
de língua.  
 Diminuição da duração do ato e do ciclo e aumento no número de ciclos mastigatórios 
durante a eletromiografia. 
 
Assim, concluiu-se que a TMO proporcionou melhora na função mastigatória, 
considerando as diferenças nos achados do grupo com e sem tratamento fonoaudiológico em 
relação ao escores máximo da avaliação mastigatória do protocolo AMIOFE-E, ao tipo 
mastigatório, tônus e mobilidade muscular observados na avaliação clínica; diminuição da 
duração do ato e ciclo e aumento no número de ciclos mastigatórios durante a eletromiografia. 
Portanto, esta terapia torna-se relevante para os indivíduos com DDF submetidos à cirurgia 
ortognática. 
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ANEXO 3. Termo de consentimento livre e esclarecido  
 
                             
Faculdade de Odontologia de Piracicaba 
Av. Limeira, 901 - Piracicaba - SP CEP 13414-903 
 
As informações desse documento o convidam a participar deste projeto, de forma espontânea e 
consciente. Estou ciente que minha participação é voluntária e receberei informações sobre os procedimentos 
e orientações sobre os resultados obtidos nos exames a serem realizados. 
 
1. Título do trabalho experimental 
 “Efeitos da terapia miofuncional orofacial sobre a função mastigatória de indivíduos submetidos à 
cirurgia ortognática"  
2. Responsáveis pela pesquisa 
 Profa. Dra. Maria Beatriz D. Gavião (responsável), Daniela Galvão de Almeida Prado (apresentadora 
deste termo) do Depto. De Ciências Fisiológicas da Faculdade de Odontologia de Piracicaba – UNICAMP. 
3. Objetivos 
A pesquisa tem por objetivo verificar os efeitos da terapia miofuncional orofacial em indivíduos com 
deformidade dentofacial que serão submetidos à cirurgia ortognática, por meio de avaliação clínica e 
instrumental (eletromiografia) da função mastigatória além da terapia miofuncional orofacial para adequação 
das funções.  
4. Justificativa 
Para comprovar e compreender as alterações funcionais provenientes das deformidades dentofaciais é 
de grande importância estudar a eficácia do tratamento fonoaudiológico bem como as funções dos músculos 
mastigatórios, antes e após a correção cirúrgica da má oclusão. 
5. Procedimentos do experimento 
 Todos os procedimentos da pesquisa serão realizados pela mesma pesquisadora: Daniela Galvão de 
Almeida Prado 
Seleção da amostra – Serão selecionados 30 sujeitos com deformidade dentofacial, sendo que os pacientes 
da área de Cirurgia Bucomaxilofacial da Faculdade de Odontologia de Piracicaba, Universidade Estadual de 
Campinas – FOP/UNICAMP realizarão a pesquisa no laboratório de Pediatria da FOP/UNICAMP. Os 
pacientes provenientes do Instituto HNARY de Bauru ou do Programa de Cirurgia Bucomaxilofacial da 
Universidade do Sagrado Coração (USC) realizarão a pesquisa na clínica de Fonoaudiologia da Faculdade 
de Odontologia de Bauru, Universidade de São Paulo – FOB-USP. Serão selecionados 30 voluntários que 
farão parte do grupo controle, nesse caso a pesquisa será realizada em um dos dois locais. 
 Os coordenadores dos serviços de cirurgia irão informar aos pacientes a existência da pesquisa, mas 
não será realizado o encaminhamento dos pacientes, ou seja, os coordenadores deixarão com que os pacientes 
optem pela participação ou não como sujeitos na pesquisa.  
Avaliação clínica– Análises da musculatura da minha face, pescoço e dos movimentos dos meus lábios, 
língua e mandíbula. Serão realizadas fotos do rosto (frente e perfil), lembrando que a confidencialidade será 
mantida. Também serão realizadas filmagens durante a mastigação de bolacha waffer. 
Avaliação instrumental - Avaliação eletromiográfica, onde serão posicionados eletrodos descartáveis na 
região dos músculos da face durante a mastigação de bolacha waffer e de um pedaço de borracha de látex, 
para avaliar a função muscular com diferentes consistências de alimento. 
Terapia Miofuncional Orofacial – Haverá um grupo de 15 indivíduos que receberá a terapia miofuncional 
orofacial. Esta consistirá da orientação e conscientização no período pré-operatório, dez sessões terapêuticas 
semanais 30 dias após a realização da cirurgia, totalizando 10 semanas. Outro grupo de 15 indivíduos será 
acompanhado após a cirurgia sem a terapia miofuncional. Caso seja comprovado que a terapia miofuncional 
orofacial acarreta benefícios à função mastigatória, esses indivíduos serão submetidos ao tratamento 
fonoaudiológico. Deve-se salientar que a diferenciação em grupo com e sem terapia, será realizada de forma 
aleatória por meio da técnica de randomização.  
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 
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 Após a realização da cirurgia ortognática normalmente os pacientes fazem apenas um controle de 
acompanhamento junto ao cirurgião dentista, porém a inclusão do tratamento fonoaudiológico, pode vir a 
trazer melhora na função mastigatória, uma vez que são trabalhados os músculos e o padrão mastigatório 
6. Possibilidade de inclusão em grupo controle/placebo 
 Existe a possibilidade de inclusão como grupo controle da pesquisa, sendo que se for o caso somente 
serão realizadas as avaliações descritas não sendo realizada a terapia. 
7. Métodos alternativos de diagnóstico ou tratamento da condição 
 Os métodos conhecidos e já estudados serão utilizados na pesquisa. Não existem métodos 
alternativos para obtenção da informação desejada. 
8. Riscos previsíveis 
 Os riscos e desconfortos previstos são próprios dos procedimentos propostos na pesquisa. Ou seja, a 
Terapia Miofuncional Orofacial, na qual o paciente será submetido, consiste na realização exercícios 
isotônicos e isométricos com objetivo de adequar o tônus, a mobilidade dos músculos faciais e a postura de 
língua; estimulação térmica e tátil visando adequar sensibilidade muscular; conscientização e treino de 
mastigação e deglutição; além de exercícios específicos para a fala. Quando executados por profissional 
habilitado, como proposto pelo estudo, não causam efeitos colaterais. 
9. Benefícios e vantagens 
 Todo diagnóstico feito será informado aos sujeitos que participarão da pesquisa, sendo que o 
conhecimento dos aspectos miofuncionais da musculatura facial será importante para definir como se 
encontrava a musculatura orofacial e a função mastigatória dos indivíduos candidatos à realização da cirurgia 
ortognática e quais as mudanças após a cirurgia. Os indivíduos que serão submetidos à terapia miofuncional 
orofacial, receberão o tratamento com o objetivo de verificar se o mesmo é benéfico ou não. A avaliação do 
grupo controle será importante para a comparação com a normalidade. 
10. Acompanhamento e assistência ao sujeito 
 A pesquisadora Daniela Galvão de Almeida Prado será responsável pelo acompanhamento dos 
sujeitos durante todos os atendimentos no desenrolar da pesquisa 
11. Garantia de esclarecimentos 
 Você tem garantia que será esclarecido sobre os procedimentos realizados antes, durante e após a 
realização da pesquisa e receberá respostas a qualquer pergunta ou esclarecimento sobre qualquer dúvida 
referente aos procedimentos, riscos e benefícios empregados neste documento e outros relacionados à 
pesquisa, em qualquer momento.  
12. Garantia de ressarcimento/indenização/reparação de dano 
 Não serão necessárias quaisquer formas de gastos financeiros relacionados ao meu transporte, os 
quais serão custeados pelos pesquisadores desse projeto (receberei o equivalente ao valor unitário das 
passagens de transporte urbano às quais tiver de utilizar), sendo assim não terei gastos por participar da 
pesquisa. Não há previsão de indenização e/ou reparação por dano, pois a participação na pesquisa não trará 
riscos, nem causará despesas ao voluntário.  
13. Garantia de sigilo 
 Haverá sigilo e anonimato quanto aos dados confidenciais obtidos. Fica garantido o sigilo das fotos 
e filmagens, sendo sempre preservadas sua integridade e identidade. As fotos serão tratadas de forma a não 
permitir identificação, tanto pela presença de uma tarja preta nos olhos como pela não publicação do nome 
das mesmas. O voluntário tem a opção de permitir as fotos, mas impedir o uso público das mesmas (inclusive 
em teses, publicações e aulas). Os vídeos serão encaminhados aos juízes especialistas na área e serão 
utilizados para avaliação clínica da mastigação, somente sendo divulgados em outros meios com a permissão 
do voluntário.  
(   ) não permito fotos e filmagem 
(   ) permito fotos e filmagem, mas impeço o uso público das mesmas 
(   ) permito fotos e filmagem, incluindo o uso público das mesmas 
14. Retirada do consentimento 
 Estou ciente de que tenho direito de me recusar a participar da pesquisa ou retirar o meu 
consentimento a qualquer momento, sem que isto acarrete qualquer represália de qualquer natureza e sem 
que isto acarrete prejuízos ao tratamento iniciado. 
15. Garantia de entrega de cópia 
  Este termo de consentimento compõe-se de duas cópias idênticas, sendo uma entregue ao 
participante da pesquisa e outra que será arquivada pelo Departamento. 
16. Consentimento pós-informação 
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Eu,___________________________________________________________________________________
_, certifico que li as informações acima, fui suficientemente esclarecido (a) de todos os itens e estou 
plenamente de acordo com a realização do experimento e autorizo a execução do trabalho de pesquisa 
exposto.  
Piracicaba, ______ de ______________________ de __________. 
Nome (legível): _____________________________________________________ 
RG: ______________________________ CPF: _________________________________ 
Endereço: ____________________________________________________ tel: __________________ 
Assinatura: _________________________________________________________ 
Atenção: A sua participação em qualquer tipo de pesquisa é voluntária.  
 
Em caso de dúvida quanto aos seus direitos como voluntário de pesquisa entre em contato com o Comitê de 
Ética em Pesquisa da FOP-UNICAMP. Endereço: Av. Limeira, 901 – Piracicaba – SP – cep 13414-900 ou 
pelo telefone: 19 – 2106-5349. E-mail: CEP@fop.unicamp.br e webpage WWW.fop.unicamp.br/cep . 
 
Pesquisador responsável: Maria Beatriz Duarte Gavião, Faculdade de Odontologia de Piracicaba – UNICAMP, 
Av. Limeira, 901 – Caixa Postal 52 - CEP 13414-903 Piracicaba-SP, Telefone  19 2106-5368/5287/5210, e-mail 
mbgaviao@fop.unicamp.br 
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ANEXO 4. Protocolo AMIOFE (mastigação) 
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ANEXO 5. Protocolo de terapia miofuncional orofacial pós cirurgia ortognática  
FIRST SESSION 
A - Thermal stimulation (alternating warm and cold temperature) and tactile (different textures) intra and extra oral 
B – Mobility (3 times daily - 3 series of 10 moviments) 
Jaw 
Opening and closing the mouth with tongue guide 
Lips 
Protrusion and retract (open and closed) 
Lateralize in protrusion 
pop (retracted and protracted) 
Tongue Raise and lower the tip of the tongue (internally) 
Lateralize (internally) 
Pop 
C - Perception of tongue positioning in rest, swallowing and speaking; perception of the chewing pattern.  
SECOND SESSION 
A - Thermal stimulation (alternating warm and cold temperature) and tactile (different textures) intra and extra oral 
B - Mobility (3 times daily - 3 series of 10 moviments) 
Jaw 
Opening and closing the mouth with tongue guide 
Lips 
Protrusion and retract (open and closed) 
Lateralize in protrusion 
pop (retracted and protracted) 
Tongue Raise and lower the tip of the tongue (internally) 
Lateralize (internally) 
Pop 
C – Tone (3 times daily - 3 series of 10 moviments) 
Tongue 
Tongue force against the palate at the same time that counter-resistance with the fingers under 
the chin 
Sucked tongue against the palate 
Resistance with spatula against the sides of the tongue 
Tongue retraction 
Lips Resistance with spatula internally in different regions of the vestibule 
Cheek Resistance with spatula internally in the upper regions, middle and lower 
D - Adequate tongue posture at rest 
E - Awareness of swallowing and speech patterns 
THIRD SESSION 
A - Mobility (3 times daily - 3 series of 10 moviments) 
Jaw 
Opening and closing the mouth with tongue guide 
 Laterality (right and left) 
Tongue 
Lips  
Cheek 
If necessary 
B - Tone (3 times daily - 3 series of 10 moviments) 
Tongue 
Tongue force against the palate at the same time that counter-resistance with the fingers under 
the chin 
Sucked tongue against the palate 
Resistance with spatula against the sides of the tongue 
Tongue retraction 
Lips 
Resistance with spatula internally in different regions of the vestibule 
Cheek 
Resistance with spatula internally in the upper regions, middle and lower 
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C - Adequate tongue posture at rest 
D - Simultaneous bilateral mastication training and adequate tongue posture during swallowing solid food 
E – Speech awareness 
FOURTH SESSION 
A – Tone (3 times daily - 3 series of 10 moviments) 
Tongue 
Tongue force against the palate at the same time that counter-resistance with the fingers under 
the chin 
Sucked tongue against the palate 
resistance with spatula against the sides of the tongue 
tongue retraction 
Lips Resistance with spatula internally in different regions of the vestibule 
Cheek 
Resistance with spatula internally in the upper regions, middle and lower 
E – Adequate tongue posture at rest 
F - Alternating bilateral mastication training and adequate tongue posture during swallowing solid food 
G – If necessary initiation of phonetic approach 
FIFTH SESSION 
A – Tone (3 times daily - 3 series of 10 moviments) 
Tongue 
Tongue force against the palate at the same time that counter-resistance with the fingers under 
the chin 
Sucked tongue against the palate 
resistance with spatula against the sides of the tongue 
tongue retraction 
Lips 
Resistance with spatula internally in different regions of the vestibule 
Cheek 
Resistance with spatula internally in the upper regions, middle and lower 
B - Alternating bilateral mastication training and adequate tongue posture during swallowing solid food and liquid 
C - Phonetic approach 
SIXTH SESSION 
A – Tone (3 times daily - 3 series of 10 moviments) 
Tongue 
Tongue force against the palate at the same time that counter-resistance with the fingers under 
the chin 
Sucked tongue against the palate 
resistance with spatula against the sides of the tongue 
tongue retraction 
Lips Resistance with spatula internally in different regions of the vestibule 
Cheek 
Resistance with spatula internally in the upper regions, middle and lower 
B – Alternating bilateral mastication training and adequate tongue posture during swallowing solid food and liquid 
C - Phonetic approach 
SEVENTH AND EIGHTH SESSIONS 
- Completion of work aimed to tone 
- Completion of phonetic approach 
- Automation of functions of chewing, swallowing and speaking 
NINTH SESSION 
- Revaluation 
TENTH SESSION 
- Orientation 
70 
 
 
 
